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fem AUTGS Hed aS aet fesuRu saga ats AT Rae Js! A Reet 
yaa (frasstn) Hose $ ueat Hs 2 Us? Vee Bt ge ot Jar? Aaa 
yaa Ue sd 13s west uge (Us) usnug aes foes we, se ates 
(eSz2) & ue fer FH ges AeaTt (fsa 1,2) | 

Had fea da dag $ 33 fone We Be at dear? Had Ua daar 2 
feuds (Gs~2) US (age) fea BH 2 woHA DHS Jed se deat asa 
(ete3) fea eu dear w3 fer @ fhe ex Hed of des (TSH) fev da 
Sart ot weal (fF3a 3) 1 us Ae Cat daar @ fea fxd (AH) Uge fea EH 
2 mTanATIH!S Jed Se Hes Gt ses we West (fisa 4) | 

eae (ates) cht eu ey fant gre (raat) wt Hed ut gest 
Qua at wna ter 3? ds, vada visas (nfsuctas) m3 aaet of cast 
Saat ey eu Hast es eSe eas a 2a! Yaa m3 ese fevarss Jeet 
we, Hea H aaaast Gus, use 3 we (fesa 5) | 

A 82 tt wa 2 vag we de St Hes H aes /Tas Gua at AG 
uve (fisa 6)1 A Be 2 sae vad oH foest eu se se at eT 
(fisa 7)? S82 set Het /adia ara ease w at mA dea? 


EXPERIMENTS WITH THE MOTOR 


Several interesting experiments can be done with this 
simple motor. 

What happens if you flip the permanent magnet? If the 
north and the south poles of the magnet are interchanged, 
then the direction of rotation of the coil is also reversed 
Fig(1,2). 

What happens if another magnet is brought close by? If 
both magnets have opposite poles facing each other than 
there is an increase in the magnetic field and a consequent 
spurt in the speed of the motor Fig(3). The speed decreases, 
however, if both magnets have similar poles facing each other 
Fig(4). 

> What is the effect of different cross-sections of the coil 
on the speed of the motor? Try coils with circular, square, 
elliptical, diamond shape cross-sections too. Observe the effect 
of the air gap between the magnet and the coil on the 
motor’s performance Fig(5). 

What happens to the speed/power output of the motor if 
there are few number of turns in the coil Fig(6). What 
happens if the number of turns are more Fig(7)? What would 
be the effect of using thicker/thinner wire for the coil? 


Rea ers fuss 


3S 15 We @ fea ae Fest He we fea Hea fete fos vsatt? 
fem Res of aesra (AUIS) 13 svas & nto fae Ofer AT Rae 9? 

feR Rea ot fea fesues fea 3 fa fer 2 afiigqees (fins ueasa) 
2 fuse Hevea (afka) Safdar 2 »fegera J? aa! fen aga fer 2 fant 
ew Huda gee wt aet wie dt de) feA avaa SHI Hea o Ue St sear 
Hae 3 (fsa 1) ve ga" sas at fora? fre dt St Veet Res $ Goa 
ais, ese ufsst at vas gaur, »3 fea fea dar w 2 ort fer eS 
ue Ba Aes | frat fas? 

feR Hea 3 SHt ay HHeTS fste>t 2 gu fes A ges Hae J1 fosa 
2 fea fea tte ages feufimr form 3, A eBe @ nfeas fen 
(afiomites) & Arta ot 31 GA @ fevara fea fillna afenr Sfeur 31 
fER ags @ on UA fea Vet & fess vere (fusa 3)1 aas > ASeu aS 
eee (ates) fey fee ag fee (fis 4)1 we Se ua, se ond a 
fras (eurst ve eet eA3) @ wat oe wre fle St OA ot 2 & ona fed 
AHS afoe Vt aTe-ufHACH we fens) ago, sos Uet fling & vied sug 
mean (fea 5) | 

AMetaS of fea ea-fega @ cat fkfont fea fea fast uraR chit 
Sst eng) tet 3 ug wer fea ue we wer (fsa 6) Z8z 2 fea 
fis feu ea-feGa 3 ud fee, 3 3G fea ca ca vas Tar ute fanrag 3 
fam (fe3a 7)1 fea of @ casx ae de oe fen Gua fea fot fea 
due Je dea (Aza) as WS Ud @ us fad az BF 1B feat } met Hea 
ems fra uur (wena) get Be (fF3a 8) | 

2a fa fern Has farat of Hed 3 3Ht da fan fan sai o fess ver 
Had J? 


MOTOR BASED TOYS 


How many hours will this motor run on a new 1.5 volt 
battery? How can one approximate the speed and power 
output of this motor? 

One remarkable feature of this motor is that the brushes 
are located right inside the bearings. So, there is little chance 
of a miscontact. This also enables you to turn the motor 
upside-down Fig(1). What do you observe? As you invert the 
rotating motor from its upright position the coil first comes 
to a stop, then flips, and then starts to rotate in the opposite 
direction. Why? _ 

The motor can be converted into some joyous toys. 
Fig(2) shows a ‘circular card - the size of the inner diameter 
of the coil, with a cage in its centre. Draw a bird on the 
reverse of this card Fig(3). Fix the card with some adhesive 
tape in the centre of the coil Fig(4). When the coil rotates, 
due to persistence of vision, you'll see the bird in the cage 
Fig(5). 

‘a ye two equal matchstick pieces in the ends of a cycle 
valve tube to make a twin blade propellor Fig(6). Insert the 
valve tube in one end of the coil and see a rotating fan 
Fig(7). Cut a circle from a stiff card sheet. On this, cut 
equally spaced radial blades and offset them to make a 
blower fan for your motor Fig(8). . 

Which other ingenious toys can you make out of this 
simple electric motor? 
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tea ateed fae aH aoe 3? fea ese (ates) oF ws at Sts 
(ffm) Gud Ha “axe feaysne (fins aevsa erson) fes 2 srg 
fey (fsa 1) fre fesa 2 feu feurfeor fame, 82 & fea tea & Fars 
US ad SLi C fas 3 As Ut Ras 2 HS ae fea Hee fils we fra 
Rfev a2" BF (fiisa 2) 1 ge eae } rust ae As 2 Afes 4 Ga 2 fanet 
Od e Vad (Hdae) HANS Ad! C82 Aa UH Bsa Wea Ga us dag 
oot dear, ave ular sdti hua 8 SAT feu $ era oa de aga Use ad 
Se ee WHE dda! ufyst eer ese (ates) wus wit se wes wit 
WOH (faHs-auSa) ars fed ay st ager FT 

fea st. Ht ade wat Hed sar fae aH aaet 3? We fan ae fed 
faxat et gd (ade) vaet 3, Go GR ers fea deat Ysa (franc 
gies) weet 3 (fsa 3)| Gas fans-frassin (fesae-Nase) 2 
Gat (N) 3 euet (S) uge (Us) fosa 4 wa 5 fea vane Te ISI AAG 
ee $ srt fisd 3 Sta Hot’ Be, se gos" “Go Gad uge (Us) gat 

We ese Usa aes fA fed at At (afedae ade-fea-fer"st 9) 
fans oa efdet 3, se fea ese fea fanoet-dea ed dy age 2, 
fare 2 Ssdt (N) 3 weet (S) ude de go (fsa 6) fea uge Feet 
fraststin 2 feuds (Gee—sre, fedct) fafa de s fd Fe gai ese 
e S3dt (N) 43 duet (S) get $ HaTet Yaa US WSN Uget Tt AU fev 
wt a ga wet odie Jd 1 ud Gar @ fer cas (f¥e) 3 Ge-Ag dt de ay 
suger J ese ot sts (37a) SS maHe (eon) as fon, ese SS 
act farst oto (ade) $ da feo 3d, re, fanst de ag fee 31 us 
ude-ast (Hem) GR S unre J, 3S Bet, ese (ates) vas acer J, 
afd | Hea OA So HS ue J 1 Set few YT aS Tae Sars vag 
aa wer 3 uber Are DI 
| HOW DOES THE MOTOR WORK ? | 

How does a commutator work? Take a coil and scrape 
the entire enamel insulation from-both its leads Fig(1). Rig 
up the motor .%s shown in Fig(2). Improvise a switch using 
two nails and a stove pin bent into a ‘Z’ shape. Now slip in 
the coil and press the switch to complete the circuit. The coil 
will turn a bit and come to a stop. It will not rotate. 
However, if you keep closing/opening the switch repeatedly, 
.then the coil will continue to rotate. The earlier coil - with 
half copper and half enamel! did exactly this. 

How does this D.C. motor work? When an electric 
current flows through a wire, it produces a magnetic field 
around it Fig(3). The north and south poles of the 
electromagnet are shown in Fig(4,5). Gripping the coil as 
shown your thumb points towards the north pole. 

When a D.C. current goes through the copper half of the 
coil, it acts as a electromagnet with a N-pole and a S-pole 
Fig(6). These poles are pulled towards the opposite ends of the 
permanent magnet. The coil will tend to come to rest once its 
N and S poles align with the S and N poles of the magnet. But 
just as it reaches this point something happens. The enamelled 
half of the coil lead switches off current to the coil. Momentum 
propells it on until once again its half copper leads touch the 
power leads. Once again the coil becomes an electromagnet. So, 
round the coil goes, and as it reaches the ‘come to rest point’ 
it demagnetises. Momentum propells it on. In this way the coil 
continues to revolve, round and round. 


deal | 


avs Het ws (Redhizs @an) $ varGe & fea RUNG fea ect 
Seat Va J) aus Soe Ser wens @ fea dar of fea va aS 
Ja $ SS A 3 OH WS GA St SH act 6 fevard firs 2 aset ot east 
esol Has wT ae Be (fisa 1) Je Ja $ HT faa nies eS $ Ja HS 
Be | fea aa ot Het & sas oor fea vas (ave) 8 2 fan feretsa 
Yard AT He ars GH feu fra Ba aa BE (fsa 2)| fA Ss daa tt gaze 
fka fea ud fee (fsa 3) 1 ge fem gaa @ eae Gua fea far fear oF 
ws dara 3 »ruet sana (fad 2 ars of Gas) aS Beat OG (fusd 4) | 
ge dat dat »rust Sars 3 at oat fus yer fee, ave, GAS SG ea 
Jat dat ast eas 3 GH 6 aS wes fes unre (fdsa 5,6) 1 ge frat 
Hont & Gat 3a wHG, fear fadrer adti 2a we Sat feR o unre de 
ads’ de, se Afon Afon feR of ast we ade AG, ete Go uss ct 
wes fesy wt area fat »muet are fefanrt acer, fae fa GR sre 
(eae) oS Afar Sfeor Bei feR os gost 3 sos flise deel a 
aet de dt adatt | 

feR @ arvge fea At fa we dora uy foot Jord, Ja Bl ad nied SS 
$ (mae, ava-Hiet) wes oget J, A fea da Gua wet us fa 3 ds 
afta 2 deg es $ uae 31 fen ae } ‘ava wet ae (Aedhizseon) 
far ater 3, fed ct fia $ wag em $ He We Baer | 


This is a truly dramatic way of demonstrating Centripetal 
force. Grasping the hanger by the hook and midway along 
the longest side, stretch it into a diamond shape Fig(1). Bend 
the hook slightly inwards. Make a hole in a injection bottle 
rubber cap with a divider point Fig(2). Insert the rubber cap 
in the tip of the hanger hook Fig(3). Place a coin on the 
rubber cap and then dangle the hanger from your index 
finger Fig(4). Slowly swing the hanger back and forth on your 
finger. Then build up a little speed and spin the hanger in a 
full circle Fig(5,6). Continue spinning as fast as you like. The 
coin will not fall off. When. you want to stop spinning, do it 
gradually, coming to a slow halt. The coin still remains 
perched on the cap, as if it has been glued to it. It will 
excite you and your friends no end. 

While the hanger is spinning, the tip of the hook exerts 
an inward force, which pushes the coin towards the centre of 
the circle. This force is called Centripetal force and prevents 
the coin from flying outwards. 


fexamy erst sara (Afifasa) 

fea ied g 3a Bt 227 8 2 GH 2 fea fra 4 fea ana we 
Bi gh ha f fea yore we-ts 2a feo dt dura Gn oe he Boone 
as fee (fea 1)1 ds 28s $ de feu ca 2 Fas fest ws PRE fa 
ming fea vas fee ui fe fae unrct Ht aese (act) 3H det west, 
ise fe arma Gus $ Psat (fsa) | os St ust ars fea US afin 
Sf 31 fea we efes 2 deg (Rea) $ ud caer 3, FB fen s med 
fegus-3s (RedifeGars 2am) faa ater 3) : 

fea Aer gora’, faA $ Han Sfemranas 3 fortes atsr 3, feR aca 
os oy ager di fen ems fea vies SH suaes used ut fees 
(set) o& fret et fa ueds zee ems cost wet 3 A oa fist 
Bes -fega et ease Ja! fen fegu 2 fea fd $ ust avs adt Ass fee 
33 13 ER fre § Yo few ur 2 urat § fed (fsa 2) | We Uret BA Ra FT 
aS HY J we SH Guo unre ay ad 13 Jat Jat Gn $ Cais va 
Mot ea SH fefa $ urge saat uret o fesam ger aden (filza 4) | 
fer sq SH wd St ASS St Ave ust rg ae Rae 3) wre (ube) = 
Muadedt 3S, Sasa war tes Gare F uret Osta yas 3 flee set are} 
dea 31 urat aun 83s fea a we, fen ems ot fea AAS Bd 
TS 43 Us 2 Ys GHZ foam HH at eH eas 2, Jat H firsarst ear 
fea Are ‘ee eae” Yat Be 


Tie a piece of string, about one metre long, to the top 
of a carrot. Slip the free end of the string through a ball pen 
body. Then tie it to a small potato Fig(1). Hold the pen 
body in your hand and begin making circular motions - the 
potato must swing in a circle. As you increase the speed of 
rotation, the carrot will rise Fig(2). There is a_ force 
associated with the rotation of the potato. This force pulls 
away the centre of the circle and is called Centrifugal force. 

This simple sprinkler, designed by Suresh Vaidyarajan, 
works in a similar way. Take one metre long flexible plastic 
tube - the one used as a petrol pipe or as a mason’s level 
tube. Keep one end of this tube immersed in a bottle of 
water and suck out from the other end Fig(3). When water 
starts flowing from the other end you start rotating it and 
slowly raise it. Water will keep sprinkling out as long as you 
continue spinning the tube. This way you can drain out the 
whole bottle Fig(4). The Centrifugal force of rotation is 
enough to suck and lift water from a height of almost half a 
metre. To prevent the water from falling back in the bottle 
improvise a simple ‘foot valve’ like in a Holi ‘pichkari’, using 
a cycle steel bali and a pen body as a seat. 
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feR sa-3a(saxt) ae Scher Aer dt Res dt sehr wr 
Rad os URe aves 9 Actes Ba Je aa fea Une aaa SB 2 
em 9 Rdbizs 3 fea forrs org, 13 Bet Gn 4 Baa (eaurara) az Be 
(fsa 1)1 fem Gus fea qaz-Her fY8 oS fRe fosa-2 fea feutfenn 
fom, 82 fseetsa AT Ae aS Ba ag Be! Guss Ba fev ust set, 
we, 35' @ H3a0-f¥e ons fea Qusa-afeu oe, 13 AR da eS CA Ba 
fea us »tfe (aS SBE SSht eAst) SeavGs eHS Uus afsu oe, 
(fesa 3) wa a4 3 UAT OR & Uae fHar (37a 5.0 Ta) foua fee nS 
Udt 2x Sal afsu ae ge urd ave fea Ber fn de (feadt) da a Bear 
fee (fisa 4) feo ge Hea Sdt-AUS eA GH Ada! STG AGS UST THA 
ftir sefant gaan ge AA afsu ae fea usa 50 UR & fat Seag 
ms ads Gud 5 TI ad 3 VENT Bua Ut at 3 forts OF (fds 5) 
2a AA afsu 3 7.5 aan (fea yaa 50 UR & fat nS fea uaa 25 UF 
a fat) ava Beare, “3 aaa Gua BA ot Ava a Su a HS fons OF 
(fsa 6)1 fet fsa 9 fea oA we fhfant & Aeses avd fes Te ISI 
Gn Wea et eas aga ages Gud 25, 10.0, 15.0, 200 Tan } 
varnrge forts og (fisd 7)1 feR vont det aS sar Sd fom (37a) 
3a Set zafsor W RaeT S| 

fem sat Qua udt (fee) ut 3 He (9s A TSt-Gas") ATE 2 GA 
won vandet atst AT Hact J, ave feR saat HH eandet ut Aa 
aHe ot ws wana dt atst a Haet (fisa 8) 31 

mga SinA= Mgb Cosa, M=(a/b) m tanA 

fea da ad fa fea te ot AuaA - Set (eH) fxR } SHI au ad 7D, 
33 Ae eet Ae Un (Um) 2 nous fed JI 


. LETTER BALANCE 


This letter balance is convenient for weighing small 
objects. Post cards are 9 cms. wide. Mark 9 cms. along the 
length and cut a post card square Fig(1). Draw a diagonal 
and poke two holes with a divider as shown in Fig(2). Insert 
paper clips in the top hole for the pivot and in the right 
hand hole for hanging letters Fig(3). Stick an old 50 paise 
coin (weight 5.0 gms.) in the left hand corner and suspend a 
small nut tied to a thread from the pivot clip Fig(4). This is 
the pointer plumb line. Now suspend an old 50 paise coin 
from the right clip and mark the position of the pointer on 
the card, indicating 5.0 gms. Fig(S). Again hang 7.5 gms. (one 
old 50 paise and one old 25 paise) from the right clip, and 
mark its position on the card Fig(6). Using standard weights 
of coins given in Fig(9),also indicate 2.5, 10.0, 15.0, 20.0 gms, 
marks on the card Fig(7). This calibrated balance can be 
used to weigh letters. . 

The balance can also be calibrated by taking moments 
about the pivot P Fig(8). 

m g RinA ty gbcosA ; M =(a/o) mtanA ~ 

Check whether the tangent of the angle you measure Is 
proportional to the mass of the object being weighed. 
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HY 3s (uretad FSH) 

fea fea ag3 dt yu 357 31 feR os SH AfoAa dt oes Hag Sos 
Fae 31 Rav ute Set wast Aret fea sat (Hem) BE, On 2 fra Ha Fs 
Rabies a gdt 3 fea get 83 (fesa 1)1 feo Het ot ser et oct a) eH 
fea ve fiat ule Seat, Gat ot uve fea ger wdar| fea ger aa 
afos Safdar Gua fefaont de odter 31 fant os ete ars fea 3 fy 
mrt ¢ age feA Set caste, frat chert de aa erst ult oe org 
fest arebt Se) fouet eaatt gz feat flat $ ae ganfint S usrat 
“aa FT USTHea UUs 2 fen Prd few US FEE feat ganfinnt @ ubgtara 
eat fed Ya Asset (Hem) eat Het mae feG 1 ge Hem 2 HA da es 
fis $ am fsde" ae BE, StH Go wa wo dy 2 AAI Hem $ HSS 
nfrst feu au Set GH 2 Ua fro es fea dua afeu wie (isa 2) 1 ae 
det nfadt ens, fae fa URe-aras 2 fea Achiza 2 eaarara ead, frat 
ew eno ust de (fdsd 4,5) 3.3, sa Gua conniet wifes ag se, 
waas, HAS fara ag sei ge fe ot Hee ae es, feac, oat 2 
Zaa, the oath Ieht-es ens $ 35 a aa) 

fea nm mua & fra (us) vad Us (He) wT TG Basa 25 TSH 
(fesa 4) det 1 wird we vod Het @ ag 10 TH 2 33 33 
gad 

feg om UReadSs eT SHS 25 TaN (fdsa 4) 4S OR @ Ysses 
9x14=126 gaa Aches get 31 Bet Un|e aves 2 fea Achiea 
 eararg Sas VT avd 20 fHateran & oars (fsa 5) dara 


MICRO-BALANCE 


This is a very sensitive balance. You can easily weigh a 
human hair with it. Insert a needle at right angles, at about 5 
cms. from one end of a soda-straw Fig(1). The balance must 
be mounted on frictionless bearings. The best we can do is to 
use two safety pins without their latch ends. Poke the prongs 
of the safety pins at one end of an old rubber slipper. Place 
the needle alongwith the straw in the eyes of the safety pins. 
‘Cut the right end of the straw at an angle to make a pan. 
Carefully balance the straw by adjusting the position of the 
paper clip counter weight Fig(2). Calibrate the balance by 
weighing some objects of known weight - 1 cm. sq. pieces of 
postcard Fig(4,5). Now, weigh various light objects - a hair, a 
Stamp, a piece of thread etc. 

A single, double spread sheet of ordinary newspaper, 
weighs approximately 25 gms. Fig(3). Four such double spread 
Sheets will weigh close to 100 gms. 

The weight of an ordinary post card is around 2.5 gms. 
Fig(4), and its area is 9 x 14 = 126 cm. sq. Thus each 1 cm. 
sq. of post card weighs around 20 milligrams Fig(S). 
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Bet dt fire FAR er efron dar, a uss a Efent $ ot wae ufo aren 
Pos wes tar Has eS Fe $ uETSat St mas 3 Ate 31 fea as aa 
ger, weft sae at) Bet ot, fea metas Hes Gus, a fea Eetas fea 
ue Ga fsa a warat HretaS $ Soret 3, A mut at wast 4 Soret 3 
fea foe & froth Ge stag at after 3 we stag aaa feast 
Adht Aetast fact a Us | 

 - 88 wand feet 3 Sas 2 oefann $ ast Ast fea 3 Ua. as TST 
@ shot oo, feaen 2 fle us age a5! Gat S fea fee at meg sum 
2a 30 8 8 Bet rt aaa $ Use ga 8 aa Ger 31 feo Hem 
yrel 3H OS Sats wT Rae’ 31 oH S ez 2 Bet vas a’ fa Uf @ 
fevard 375 U He! Set Us fhd us afo Raed SAT wd st Ost SU 
§ ff nas feu wos-fies ur aa Hae 31 fea US$ due we, Ga 
a edt ad fsae vs wed 3 o fea fea ofog 2 Gums os fusct 
Fook 75? 


PASSING THE PUSH 


One has to stand in a queue for virtually everyihing 
these days. And what with people pushing and shoving. from 
behind ! Well, a push from someone right behind has a way 
of getting transmitted right to the front, and its difficult to 
identify the person who gave the initial push. This is part of 
everyday experience. Also, on a cycle stand, if one cycle falls 
down, it brings down the one next to it, which in turn 
topples the one next to it. The fall continues until all the 
cycles lie flattened on the ground. 

Children often stand bricks and dominoes, like wagons in 
a train, leaving little gaps in between. They have great fun 
tipping one piece and then seeing the whole train come 
tumbling down in a sequence. The same thing can be done 
with a pack of old playing cards. Hold them and fold them 
so that there is a crease in the middle. This enables them to 
Stand upright. Stand these cards to make a long train. You can 
make gentle U and S shape curves too. On tipping one card 
the pulse travels until the very last card falls down. Does it 
not resemble the propogation of a wave? 


fea ether egrets (us-Hets) 
| R fea-Ha Fas Ft ae ware fd oS eaereiar Gers’ gs. us fea 
| Got As 3 etn 31 fea geas Ut mat courts 3-aydion (#8, start 
| Fg) foe oth | feo gy Que 8 ures (stg, fers) eager sare 3) fem 
| 2 ate “iavaa 1S aS JO Ts, fat Cus SP wm fea vans guloe 
| gett debt a5 A fa ors coerce 2 Sat (uot) MH ot sas aU 
wo! 

fea Fe $ TH aaa HY 2 ote @ fevers rag sure) He a 
Bat 3a ORE Bet D Hae J fa sos GH} ae os TAH Tao UP (fds 
4) Set dt ate © on fhe ed fea da pet 83 (esa 2) Bet feo Ree 
MaRS (US) w aH Seatot, fot Gus Sydtor (Ag) counts uitah (Aisa 


3) fan uaret gaa ot dus @ 33 3 fea cam a? oS OR Gua 5 
Rdbied a fea 3 ve fete os fee (fsa 4) SR ust we te 2 dies 2 
22 de a Gat fast Gud dq fee! fea dies 2 22 fees AU fee SFT 
ds (fdsd 5)1 Jé Ga yet, Gat efent fea ud fes, Bet Ga 32 
eA-aidat wt dy ted ge, fen ata comets $ vse ust of ect as 
te ad fa urat ct og Gas dt Gua fea um ue (fsa 6) 1 Bet fea 
Weed coals (fea ust & Sa ae ue eer var, A dt ware At 
farat Yet aas eS Aoded $ unre g, sve, us-HHIs) ube wg ag 
ved, 3 fen 3 tei dy age 24 a go} Wa HT eT I 


A FINE TURBINE 


I have made several crude water wheels and turbines 
using odds and bits, but this one is the most sophisticated 
one of them all. This is nature’s very own turbine - the seed 
of the CASURINA tree. This tree can be easily mistaken for 
a pine. However, its seeds are oval, woody, and have a dozen 
deep furrows running along the length. It is these furrows 
which simulate the blades of a real life turbine. 

Heat a needle tip and poke it along the long axis of the 
Casurina seed. You may have to heat the tip a few times 
before the needle gets firmly embedded Fig(1). Poke another 
needle at the other end of the seed Fig(2). The needles 
become the axle on which the Casurina turbine will rotate 
Fig(3). Cut a piece of old rubber slipper and fix two nails on 
it Fig(4). Tie 1 cm. long used refill pieces on the nail heads. 
The refill pieces must lie in a line Fig(5). Now, place the 
needles in the refill pieces - which act like bush-bearings. 
Finally, keep the seed turbine below a running tap such that 
the water stream falls on one side of the seed. This elegent 
turbine will then keep rotating and give you endless Joy. 
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PATH-FINDER 


This brilliant idea won the national award in China, for 
the best designed teaching aid, in 1988. To locate the position 
of a moving particle you will require some fairly expensive 
and sophisticated gadgets. The paper reed path-finder enables 
you to do that at almost zero cost. 

Remove the centre from a 10 cms. x 20 cms. piece of 
cardboard, leaving a 1 cm. wide frame Fig(1). Take a 10 cms. 
x 20 cms. sheet of paper, and leaving aside 1 cm. along its 
length, cut parallel strips along its width Fig(3). Apply glue 
along the uncut length of the reed and stick it along one 
long edge of the frame Fig(4). Hold the edge of the frame 
with one hand and drop a marble into the frame Fig(5). The 
marble will strike the reeds and at the point of strike, the 
reeds will go below the frame Fig(6). This enables you to 
locate the position of the. particle. ; 

The path of a moving marble can be found by placing 
several such mounted frames along its approximate trajectory. 
On throwing, the marble will pass through all the frames. 
The reeds will go behind each frame at the point of strike. 
Of course, the thinner the strips the more precisely can the 
Position of the particle be located. 
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AEOLIAN TOP 


Taking its name from the Greek god of the wind, 
Aeolus, the Aeolian Top is propelled by the wind. It was 
‘popular during the late nineteenth century. It consists of a 
‘thick card (Frooti, Dhara packs are ideal) disc, 7 cms. in 
‘diameter, that has a series of oblique slots arranged 
‘symmetrically around its surface Fig(1). Cut along the three 
‘sides of the flaps with a sharp blade Fig(2). Bend up the 
flaps as shown in Fig(3). Colour the top with sketch pens, if 
you like. Stick a straight pin or a thin nail through the centre 
of the disc, leaving about 1 cm. projecting below Fig(4). This 
will serve as the pivot point for the top. Apply several drops 
of glue, or a dab of Fevicol around the pin to hold it in 
place Fig(S). 

. Now, your top is ready. Hold the disc lightly against one 
end of a empty thread spool with your finger, letting the long 
end of the pin stick up through the hole in the spool. Blow 
through the other end of the spool Fig(6). The stream of air 
you blow strikes the vanes radially and makes them spin. The 
stream of air also creates a low pressure zone, that holds the 
disc against the spool. If you hold the whirling top over a 
table or any flat surface and stop blowing, it will drop from 
the spool and continue spinning ! 
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ft SOLAR PINWHEEL 


This simple device uses the sun’s energy to rotate a 
pinwheel. Fold a square paper as shown in Fig(1) to make a 
windmill. Glue its corners to the centre Fig(2). Make a single 
dent (not a hole) with a pencil at the centre of the windmill. 
| pith the help of an adult, cut the bottom out of three old 
tin cans Fig(3). Paint the outside of the cans black. Join the 
. _ three cans together. with some tape, to make a long metallic 
hoop. Get a piece of thin wire and bend it as shown in 
Fig(4). Tape the wire on the top of the can and balance the 
‘windmill on its tip. Stand the cans on two books on a sunny 
window sill. 

Watch what happens as the sun warms the cans. The hot 
air inside the can rises up, sucking cold air from below. This 
continuous convectional current keeps the pinwheel rotating. 
| Instead of jaining three tin cans to make a_ hollow 
cylinder, you can make use of the metallic hoop at the end 
‘of the soft broom - the ‘Phool Jhadu’. How can you make 
“this windmill turn on a day when the sun was not shining? 
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a WHICH HOLDS MORE 


Can two cylinders with the same surface area, have 
different volumes? You will need two old post cards, some 
sticky tape, a matchbox drawer and some sand to do this 
experiment. | 

Post cards from the post office come in one standard 
‘size - 14 cms. long, and 9 cms. wide: They have the same 
area. 

Take two old post cards, and roll each one of them into 
a tube. One the long way Fig(1), and the other the short way 
Fig(2). Tape the ends. One cylinder will be tall and thin 
Fig(3). The other will be fat and squat Fig(4). 
| “Will each cylinder hold the same amount?” What do 
‘you think is the answer? Try and estimate the capacity of 
each cylinder by filling it with sand. Use a matchbox drawer 
as a measure Fig(5). This experiment relates volume to area. 
Volume is a three dimensional measure. Area is a two 
dimensional measure. What difference does that make? 
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| THE PHANTASCOPE 


+The Phantascope or ‘Magic Disc’ was invented in 1872, 
| by a Belgian physicist J.A.FPlateau. It is supposed to be the 
‘first moving picture machine. The design of the Phantascope 
‘is nothing more than a cardboard circle with a series of 
 equispaced slits. The Phantascope can rotate about a pivot 
‘mounted on a handle. On the other side a set of sequential 
pictures are placed between slits. When the device is placed 
‘infront of a mirror and viewed through the rotating slits, the 
pictures give the viewer the impression that they are moving. 
_ Trace the pattern in Fig(1) and glue it on a cardboard. 
Fit cut the twelve slits in the centre with a sharp knife 
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Fig(2). Attach the pencil handle to the Phantascope by 
pushing a thumbtack through the centre into the eraser of 
‘the pencil Fig(3). Make sure that the pencil is on the blank 
side of the cardboard. Now your Phantascope is complete 
Fig(4). 
ki P Bed infront of a mirror, holding the Phantascope so 
that the pictures face the mirror. Twirl the edge of the disc 
with your finger. Do not twirl too fast. Watch through the 
viewing slits as the images become a moving picture Fig(5). 
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FLEXAGONS 


The flexagon is an amazing model. Each time that it 
flexes about its centre a different picture comes into view. It 
can be used to depict any four stage cycle or sequence. Four 
_flexagon networks printed on thin card sheets are stapled in 
the middle of the book. The card sheets have the printed 
| network on one side. The reverse side is plain white. Make 
| the flexagons as follows: 

First, cut out the network precisely along the outline 
Fig (1). Fold all 8 diagonal lines marked with dashes ( 
—) away from the picture Fig(2). Fold all 6 vertical lines 
towards the picture Fig(3) First try to assemble the model 
without applying glue. When you can see how .it fits together 
glue in order of 1, 2, 3, 4, 5. Glue 1,2,3 on the picture side 
Fig(4). Apply glue also‘to the three triangular hills on the 
‘plain side of .the sheet Fig(5). These have not been marked 
on the network. 
; Stick Glue 1 of the picture side to Glue 1 of the plain 
Side. Do the same with Glue 2 and Glue 3, to get the chain 
in Fig(6). Apply glue to flaps 4 and 5. They go inside the 
‘pocket to complete the ring Fig(7). The use of a quick dry 
impact adhesive like Fevibond gives better results. Once the 
model is dry, flex it away to glory. 
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THE INSIDE - OUTSIDE CUBE 


This is a very ingenious puzzle. Imagine a box - white on 
? sides. Give it a few turns and twists, and it is black on all 
sides ! 

Using stiff card sheet cut six squares, with a 5 cms. edge. 
The squares are white on one side, black on the other. Cut 
two squares along the diagonal to make four triangles Fig(1). 
Using adhesive tape stick the four squares and the four 
triangles into a ‘ W ’ formation Fig(2). Now bring edges AB 
and CD together and join them with tape to get a square 
formation Fig(3). Twisting Fig(3) results in an all white cube 
-Fig(4). | 

| Fold the square Fig(3) along its middle horizontal line to 
get the rectangle in Fig(5). Open out the rectangle in Fig(S) 
on its bottom edge to get a black hexagon Fig(6), which is 
closed into a rectangle Fig(7). When this rectangle is opened 


up a large square Fig(8) is obtained, which can be twisted to 
give an all black cube Fig(9). 
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It is almost magical how a few turns and twists can turn 
a six faceted cube completely inside-out. 
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q MATCHBOX RIDER 


This zero cost dynamic toy is made by threading an old 
matchbox in an ingenious way. Make a hole each on the 
strike surface of the matchbox about 1.5 cms. from one end. 
Make two more holes on the drawer using a divider point 
Fig(1). Take a needle with a 1.5 metre long string. Thread 
the needle through the: strike surface and the drawer hole 
Fig(2). Thread ithe needle through the other holes too Fig(3). 
The threaded matchbox is shown in Fig(4). Now, tie the two 
ends of the thread to complete the mechanism Fig(5). Hold 
‘the string in both hands as shown in Fig(6). Turn and twist 
the left hand rapidly. The matchbox will travel along the 
string tracks. However, it is more interesting if you stick a 
cut-out of a rabbit on the matchbox Fig(7), and enjoy the 
rabbit hop at your finger tips. The mechanism moves in one 
direction only, and you will have to bring it back once it 
_ Teaches the left hand end. wis ip 
i Hang the top string loop of the mechanism by a nail and 
stick a cut-out of a lizard on it. On pulling the left and right 
hand strings in succession, the lizard will crawl up Fig(8). 
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| CLIMBER JOKER 


The Climbing Joker is quite akin in principle to the 
Matchbox Rider. Both these toys are based on friction. 
Remove the joker from an old pack of playing cards. Cut two 
soda-straw pieces, each 6 cms. long. Using adhesive tape, 
Stick these soda-straw pieces at an angle of about 20 degrees, 
on the backside of the joker card Fig(1). Thread a 2 metre 
long string through the straws. Tie both the ends of the string 
in a knot Fig(2). Hang the string by a, nail as shown in 
Fig(3). Hold both ends of the string taut. Pull each end of 
_ the string alternately, and the joker will climb the string. 

. Before the joker begins to climb the string should have a 
| minimum of tension. Try to increase and decrease the angle 
between the straws and see the change in tension required 
to get the joker climbing. What would happen if you used 
_ old ball pen refills instead of soda-straws. 
. There is one good thing about the  string-straw 
' mechanism. Unlike the Matchbox Climber, it does not have 
| to be brought back to its initial position. The joker simply 
slides down as soon as the tension in the string is released. 
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: BAR ROOM PHYSICS 


Fill a narrow drinking glass with water, to about 1 cm. 
rom the lip. Float a cork on the water surface. No matter 
Yhow carefully you try to centre it, the cork will always move 
‘Wto the edge of the glass Fig(1). Now remove the cork, and 
owly add water to the glass, until the water level is slightly 
above the rim of the glass. Carefully place the. cork on the 
surface once more. This time the cork will float in the centre 
ig(2). In Fig(1), the water level is slightly higher at the walls 
han in the middle, so the cork floats towards the rim of the 
jlass. However, in Fig(2), the water level is slightly convex 
ind the cork floats to the centre. 


HOT FLAME, COLD CENTRE | 


This experiment demonstrates a very strange fact about a 
“flame. Though most of it is too hot to touch without burning 
our fingers, there is a cold spot in the centre. Hold the 
middle of a matchstick in a flame for a moment, or two 
7Fig(3). On removirig, you will see that the matchstick has 
Yburnt only at the two spots where it touched the flame. The 
Sortion between them has not burnt Fig(4). You can do this 
xperiment in another way. Hold a square of stiff paper 
‘Steady in a flame for a second or two. On removing, there 
Ywill be a scorched ring on the paper formed by the hot 
utside ring of the flame. e cool centre remains 
Inscorched Fig(5). 
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SURFACE TENSION 


If you look at a dry paint brush you will see that its hair- 
e frayed and do not cling to a point Fig(1). Even in water, 
ie hair do not cling and form a tip Fig(2). However, if you 
move the brush from the water than the hair cling to a 
oint Fig(3). This is because the wet molecules of water form 
4 film, which in trying to minimise its surface area makes the 
ir cling together. 
While threading a needle, we often find that the frayed 
end of the thread does not enter the eye of the needle 
Fig(4). So, we wet the thread end with our spit Fig(5). The 
frayed fibres now cling together and ease threading Fig(6). 
Make four holes in a plastic or a thermocole cup using a 
divider point Fig(7). The holes should be about half a 
Mtimetre apart. On filling the cup with water, four streams 
‘water will spurt out. Squeeze the streams together, with 
thumb and index finger Fig(8). They will combine to 
a single stream of water Fig(9). This 1s what happens. 
of the four streams of water has a film around it. This 
mM, composed of water molecules itself, encases the water, 
is quite elastic and allows movement. When the streams 
$ pinched together, a new film is formed, which is strong 
bugh to hold all the water together. 
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| RIGIDITY OF TRIANGLES 


If you carefully look at steel bridges or roof trusses, you 
will notice that they often consist of a large number of 
triangles, joined together. Cut | cm. wide and 10 cms. long 
strips from stiff greeting cards. and punch holes on their ends 
Fig(1). Using press-buttons as joints, join three card strips 
into triangles Fig(2). Does ‘its shape alter? Try making 
squares, pentagons and other polygons. Are 
| several triangles together Fig(3). Is this new structure strong? 
In which other large structures have you seen triangles being 


how can we roll it up to make the strongest tube? Roll up a 
few old postcards to make tubes of the same 


tube. Keep adding weights until t 
Fig(5). Test the ther tubes. Which tube 1S 
Now, roll a postcard up So that it forms a solid rod of paper. 


Will it be stronger than the stron 


What is the best diameter for a tube? Given a postcard ~ 
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| TETRAPACK MODELS 


Tetrapacks have revolutionised packaging: the world over. 
Now a days, cooking oil and several cold drinks are being 
listributed in tetrapacks. After use, the cartons are just 
hrown away. These cartons are made of composite layers - 
plastic film, aluminium foil and paper fused together. It is 
Very expensive too. An empty 200 ml. carton of FROOTI, 
i. REE TOP costs about one rupee. You can make wonderful 
hings with old tetrapacks. 

Open, clean and straighten a tetrapack Fig(1). Using a 
ivider and a scale mark out a network of eight equilateral 
triangles (edgelength of 2.5 cms.). The five little flaps will be 
lued and will hold the model in shape Fig(2). After cutting 
he network crease along the edges. Apply adhesive on the 
aps Fig(3,4). Fold and stick them to complete the 
XCTAHEDRON Fig(6). The exact network of the Octahedron 

given in Fig(5). Similarly, using network Fig(7) fold a 
TETRAHEDRON Fig(8), and use the network of Fig(9) to 
fold a CUBE Fig(10). The tetrapack material takes sharp 
ase. The finished silvery models are rigid, waterproof and 
took almost metallic. 
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TETRAPACK MODELS 


Mark network Fig(1) on the tetrapack sheet and fold it 
to an elegent 20 faceted ICOSAHEDRON Fig(2). Using the 
etwork in Fig(3), make a DODECAHEDRON Fig(4). Thus, 
l the five regular convex solids - the Platonic solids - the 
ssular Tetrahedron, NHexahedron (cube), Octahedron, 
Dodecahedron and the Icosahedron can be made from 
‘etrapacks. Euler - the famous mathematician discovered a 
it Simple relation connecting the numbers of verticies (V), edges 
(E) and faces (F) of polyhedra. See whether V + F = E + 
2 , holds true for all the above solids. 
| Fig(S) shows the sector of a circle with radius 5.0 cms. 
jand an angle of 108 degrees. It is folded and stuck with the 
er side inside to make.a cone Fig(8). The base and height 
this cone is the same as that of a film roll bottle - a 
Ylinder. The cone fits snugly into the bottle Fig(7). There 1s 
4 relationship betwen a cone and a cylinder with the same 
Dase and the same height. The volume of the cylinder 1s 
thrice that of the cone. Test it by pouring one coneful of 
Water in the film bottle Fig(9). Two conefuls Fig(10) and 
finally three conefuls to top the film-roll bottle with water 
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SODA - STRAW STRUCTURES 


Using plastic soda-straws you can make some _ very 
elegent models. The straws can be used both for the joints as 
well as the structural members. For the JOINT-OF-I'WO take 
a 2 cms. long piece of straw and crimp it with your thumb 
and finger Fig(1). Insert one end of the joint in a straw 
 Fig(2). The other end of the joint is inserted in a second 
straw Fig(3). Using three joints and three straws make a 
triangle Fig(4). To prevent the joints from coming out of the 
straw, weld them by poking a hot needle tip. Assemble a 
_ square Fig(5) and a few more polygons. — 
| The JOINT-OF-FOUR is made out of two pieces of 
Straw. Take a 2 cms. long piece of straw and bend it double 
Fig(7). Slightly nip both long edges at the bend Fig(8) to 
make a diamond shape hole Fig(9). Weave the second piece 
through this hole Fig(10), to make a cross joint. To prevent 
the cross pieces from slipping out, weld them together with a 
hot needle tip Fig(11). A JOINT-OF-THREE is got by simply 
cutting one leg of the cross Fig(12). 

Assemble a TETRAHEDRON Fig(13) and a PRISM 
” Fig(14) using joints-of-three. Weld the straw members and the 
joints together to prevent them from coming apart. 
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SODA - STRAW STRUCTURES | 


| 

| To make a JOINT-OF-SIX cut out diamond holes in the 
| middle of the two straw pieces. Weave a third straw piece 
rough these holes to make a H shape Fig(1). Take one leg 
f the H and weave it through the adjacent joint-of-four, to 
“Make a phased out star joint Fig(2). Weld the straw pieces 
‘with a hot needle tip Fig(3). A JOINT-OF-FIVE is got by 
l) Simply cutting off one leg of the joint-of-six. 

lL Using 30 straw members and 12 joints-of-five, assemble 
fan ICOSAHEDRON Fig(5). The PYRAMID in Fig(6) is 
i) made with 8 members, 4 joints-of-three and 1 joint-of-four. 
‘The OCTAHEDRON in Fig(7) looks like two pyramids 
back-to-back, and can be made using 6 joints-of-four and 12 
members. 

Structures from soda-straw look very neat and elegent. 
You can test the relative strengths of these structures by 
Tanging weights from their members. Plastic soda-straw 
Models are also waterproof. So, you can dip them in soap 
Slution and study the nature of soap films on their facets. 
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A PAPER FLUTE 


Mark out the pattern in Fig(1) on a piece of paper. Then 
_ cut out the rectangular shape with a small square flap on one 
_ €dge Fig(2). Roll the paper like a cigarette, gluing its other 
| dge so that it does not open Fig(3). This simple roll of paper 
| with a little flap bent over one end makes a nice paper flute 
| Fig(4). If you place the end with the flap inside your mouth 
| then you have to blow out to play it. Otherwise, you can have 
| the flap end outside, in which case you suck gently, thus vibrating 
_ the flap against the tube Fig(5). Now, insert the tube inside a 
__ used thread reel Fig(6). Vary the length of the vibrating column 
_ and see if there is some change in the sound Fig(7). 


SODA - STRAW FLUTE 


_ Flatten out one end of a soda-straw: Nip both long edges 
this end with a scissors with a V point Fig(8,9). Keeping 
V end outside suck air from the other end. The V end 
ill vibrate producing a musical note Fig(10). You can also 
cep the V end inside the mouth and blow out air. The 
| will again sound a note. Now keep cutting little lengths 
| Of straw with a scissors Fig(11). As the straw becomes shorter 
sound becomes shriller. Cut a few holes on the straw to 
it into a flute Fig(12). By poet: and closing these 
you can play a few notes on the -straw flute. 
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ay. PENTOMINOES 


Try making different patterns using 5, five paise coins 
each time. Five squares can be fitted together edge-to-edge in 
nly 12 different ways. These shapes are known as 
_PENTOMINOES and are shown here fitted together like a 
jigsaw to form a 10 x 6 rectangle Fig(1). Cut yourself a set 
of pentominoes from cardboard or shoe sole rubber. See if 
you can find other ways of fitting them to form 10 x 6, 12 x 
5, 15 x 4 and 20 x 3 rectangles: There are thousands of 
solutions, but feel happy if you can find one for each 
ectangle. 

; One of the pentomino shape can form a_ regular 
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peating pattern to cover the page without any gaps - that 

it forms a tesselation Fig(2). Draw patterns to show which 
ther pentominoes will tesselate. The same pentomino Is 
own folded in Fig(3) to form an open cubical box. Find 
hich of the other pentominoes will form a net for the box 
md shade the square corresponding to its base. 

Shapes made from six squares like in Fig(4) are called 
JEXOMINOES. Which of the shapes in Fig(4) could be 
Olded to make a cube? There are 35 hexominoes. Try to find 
hem all. It may help if you use squared paper. 
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HEXAFLEXAGON 


A hexaflexagon is an intriguing arrangement of equilateral 
triangles folded in such a way that at any time six of them 
form a hexagon. The flexagon can be ‘flexed’ into a new 
arrangement by pinching together two adjacent triangles and 
Opening out the triangles from the centre to reveal a new 
face. When you have made a flexagon, mark the corners of 
the triangles at the centre of the visible hexagon with a 
symbol such as a heart or diamond, or spell out a six letter 
_ word. Then flex the hexaflexagon and mark the centre of the 
new face with another set of symbols. You will be surprised 
just how many different centres you can find! 

Take a strip of thin card and draw 18 equilateral 
triangles as in Fig(1). You will find 5 cms. a good size for 
the side of a triangle. Score along each of the dotted sides of 
the triangle. On one side number the triangles 1,2,3; 1,2,3; ... 
and mark the end triangles along the edge as in Fig(2). Turn 
the strip over and number the other side with a 4,4, 5,5, 
| 66... pattern exactly like Fig(3). Next fold the strip by placing 
triangle 4 exactly onto triangle 4, 5 onto 5, 6 onto 6 etc. as 
“Shown in Fig(4). This rolls the strip up, see Fig(5). Now fold 
the strip again so that triangles of the same number are all 
“0n the top, as shown in Fig(6). Stick the» two marked edges 
together using adhesive tape. Now you can keep flexing the 
lexaflexagons to glory. 
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: , DISSECTION PUZZLES 


Many puzzles are based on cutting up one shape in as 
few pieces as possible which can be rearranged to form 
another shape. An example of this is a 12 sided regular 
polygon Fig(1) cut into 6 pieces, which are reassembled into 
a square Fig(2). 

Similarly, an E shape Fig(3) can be dissected to be 
reassembled into a square of the same area Fig(4). 

Typical amongst the dissection puzzles is to cut the 
Greek Cross into four pieces which can be rearranged to 
form a square Fig(5). If the cross is seen as made up of 5 
unit squares then the square into which the cross is to be 
transformed must also have an area equivalent to 5 square 
units. Two solutions are shown in Fig(6,7). But how are they 
arrived at? One answer lies in the use of tesselations. In 
- Fig(8) the Greek Cross is shown forming a_tesselation and 
then superimposed on it is a tesselation of squares whose 
area is 5 square units formed by joining the centres of the 
adjacent crosses. 
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| THE IMPOSSIBLE PUZZLE 


This is a very good puzzle to baffle your friends with. 
Take a rectangle of paper about 25 cms. long and 15 cms. 
wide. Fold the rectangle in half from bottom to top Fig(1). 
Sut a little slot in one end of the paper as shown in Fig(2). 
Then unfold the rectangle. Now fold the rectangle in half 


from left to right Fig(3). From the folded side, mark two 
parallel cuts that go towards, but do not quite touch the slot 
 Fig(4). Unfold the rectangle. This should be your finished 
Tesult Fig(5). Now, bend the ends of the paper towards each 
other, but not quite together. Thread the strip made by the 
two parallel cuts in Fig(4), through the slot, so that you get a 
little loop sticking out Fig(6). Thread the buttons on to a 
length of cotton and knot the ends so that the buttons do 
| not fall off Fig(7). Put one of the buttons through the loop 
Fig(8). Fold the paper back into place so that it looks like in 
ig(9). Show the puzzle to your friends. Ask them if they can 
emove the buttons without breaking the cotton thread or 
aring the paper Fig(10). The secret is simply to repeat the 
eps in Fig(6,8) and to pull the buttons back through the 
0p. 
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A FIVE STAR TREAT 


With a few, quick folds and with just one cut of the 
scissors, you can make five stars in one sheet of newspaper. 

First, cut out a large square from a double spread newspaper 
sheet Fig(1). Fold the square in half from top to bottom 
Fig(2). Fold it in half from left to right Fig(3). Fold the top 
left-hand corner down to meet the bottom right-hand corners 
_ Fig(4). Fold the top right-hand corner up to meet the middle 
of the diagonal slope Fig(5). Fold both the top right-hand 
and bottom left-hand corners over to meet the bottom 
right-hand corners Fig(6). Press the paper flat and turn it 
over Fig(7). Fold the paper in half, from the top right-hand 
corner to the bottom left-hand corner, along the diagonal fold 
line Fig(8). This way you will be making a triangle Fig(9). 
_ With a scissor carefully cut away the shaded part Fig(10). 
_ Open out the paper carefully and you will have five stars 


glittering at you Fig(11). 


{ 


10% 


iy 


References 


STRING & STICKY TAPE EXPERIMENTS 
by R.D. Edge, published by America 
Association of Physics Teachers. 


A POTPOURRI OF PHYSICS TEACHING IDEAS 
Edited by Donna A. Berry, published b 
American Association of Physic 
Teachers. 


THE HISTORIAN'S TOY BOOK 
Eugene F. Provenzo Jr., A.B. Provenzo 
published by Prentice Hall Inc, 1979. 


THE YOUNG SCIENTIST INVESTIGATES 
TEACHER'S BOOK OF PRACTICAL WORK 

by Terry Jennings, Oxford Universit 
Press. 


THINKING SCIENCE 
by. Linda:  ALLTSon ey. -& David Katz 
Cambridge University Press. 


THE I HATE MATHEMATICS BOOK ! 
by Marilyn Burns, Cambridge Universit 
Press, 


MATHEMATICAL ACTIVITIES 
by Brian Bolt, Cambridge University 
Press. 


AMAZING MATHEMATICAL AMUSEMENT ARCADE 
by Brian Bolt, Cambridge Universit 
press. 


MATHEMATICAL CURIOSITIES 2 
by Gerald Jenkins, Anne Wild, Tarqui 
Publications. 


FUN SCIENCE 
by” “Davids «iLi. Drotar: Playmore’ Ine 
Publishers & Waldman Pub. Corp. 


ACTION TOYS 


by Eric Kenneway, 1986, Beave 
Publication. 


\ 


The best thing a child 
can do with a toy, is to \ 


break it. 


